Central neuronal responsiveness to sensory ganglion stimulation is correlated with the incidence of spontaneous bioelectric activity in developing spinal cord cultures.
In spinal cord explants co-cultured with dorsal root ganglion cells for 3-4 weeks in a (horse)serum-containing medium, the spread of ganglion-evoked action potentials from monosynaptic innervation sites ("polysynaptic excitability index") was not correlated with the incidence of neuronal "background" discharges. Moreover, chronic exposure of serum-grown cultures to tetrodotoxin (TTX) in a dose sufficient to reversibly block bioelectric activity, failed to significantly affect this index. For explants grown in a chemically defined medium (CDM) similar excitability scores were obtained only if a low level of spontaneous activity was measured. The most active preparations scored considerably higher, with intermediate values being found in the moderately active cultures. Chronic TTX-exposure in developing CDM-grown cultures reduced their excitability scores to the level found in weakly active, untreated, explants despite a normal incidence of spontaneous activity. The present study indicates that low levels of spontaneous activity in untreated explants were associated with a similar sluggishness of DRG-evoked responses as previously observed after chronic treatment with TTX. These results give additional grounds for confidence that this reduced responsiveness of spinal cord neurons to sensory input is indeed attributable to prolonged reduction of centrally generated excitation during development in vitro.